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Abstract 

read data are compared with each other for each access ac ? on ~ (RAM 1 ). the relevant value is set 
S5c33dence is Stained bf^«*faj «u a ff £ thTaSs timing's beaded based on said 
at the registers 21-24 respective* « tv ^" e _ "™ J£ timing for prescribed data wnting and 

inteivention of man power 
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Name of Invention 

Method for Setting Memory Access Timing 

Patent Claims . ^ 

A method for senit* '"'.S'^S fSS£K*« 
—OW. A™*-** ^ saidreglaerbe 
cm be set by a program, by repeuuvely J"™* ™= . ^ ^ory 

and test reads from ^^^t^tbe KOtag that was in etTecl when the 

U* mer^y b~d on aa* 

setting. 
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Detailed Explanation of the Invention 



[Area of Application in Industry] 

This invention pertains to a method for setting the memory access wrong m order 
£^ 2 "aiming for random access memory (hereinafter abbreviated 
"RAM") that is equipped in. for example, data processing devices. 



ttiure 6 shows a block diagram of the logic circuits that use the convention^ 

^ uS S»d. In the figure. 1 is RAM (using the example 

wh^d^amic RAM is used), 2 is an address multiplexer. 3 is a multiplexed 

where aaynanm. r^u address multiplexer 2, 4 is an address 

address bus connecting "* ^ £ a ^ bus \;onnected to the RAM 

bus connected to the address multiplexer z, j » » u«« « 

iarS^s a memory control ring. In addition, \»**^**£*3£. 8 

row address select signal (RAS signal), hereinafter abbrevia^ RASflipflop, 8 

£ r^floo for eenerating the column address select signal (CAS signal), 

is a flipflop ™JF™ m * fl . fl - 9 is a flipflop for generating the column 

circuits for refreshing the RAM 1 are not shown. 

^ memVcomro. ring 6-^^^-. 
operation^ sat. when the memo* access mode stgrad of hue U goes to 1. 

^o^^m^'^Se sigJi. -0," - -J-TD roTe 

tZEZnM* 1 ara'each.cti.e .. "I.- In - J** - XT^^vely 
„«nple,jumper lines 17, 1». 1 9, and 20 are set by hand, selecoog. respeevdy, 
outputs Tk, Tl. Tm. ami Tn of the memory control ring 6. 

Below win be explained an example of an operation lo write to the RAM 1, 
Sng <n. Sting chart shown in Figure 4. When ft. ™<™°"£^ 

the multiplexed address bus 3. At this time the write data is appnea nazmous 
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i« this wav the row address and write data are applied, and, as ^bedabove 
In this way, uie row buuj — is at " I ." so the memory control nng 6 

the memory access mode «BJ^J«" so that outputs TO, Tl, . . . 

commences operanons ~ ~ ^ £ output Tic is applied to 

when output Tk •»■ 

output from output terminal 1 o JW 8 Q ofthc raS 

this time the inverted signal that is output from me o 'HP 

flipflop 7 goes* -0," causing »<X£"^££&ffr, 7, or 

output of the OR gate 11 to go to J'^^.^f^ m cmory control ring 6 

inotherwordsmel^^ 

status advances. When the 1 °" tpm ™ Ll^u-d abo vc causes the COLS signal, 
from T. to T, + £SK£ 7 -Tw. COLS signal 
which is the output of the COLi Ilipnop J. « & multiplexed 

causes the address T^^XX ^^^ the WE 
address bus 3, and the output » ^NDgM^ - RAM 1 in 

signa l that ring ^transitions from 

of the CAS flipflop 8 or m other words the CAS CQLS 

consequently, the RAb S1 8™^ ^ f RAM ] Notct hatTW shown in 

Sjft&E^KKS 22 ^ons . MM by 
Figure 4 is tne penou" . . memory access mode signal, the wnte 

Stt^SESi S^SCT - CAS and the WE 

signal). 
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U the RAM access timing *AMs have a variety 

intervention to set the jumper hnes. * ^ u changed it * 

of different access times, and when * e ^ * t0 the access 

necessary to change the set ^f^^ac^^^^the setting is 
timing, and, as a result, *e RAM c ^^^ if RAM that can operate at 

£m££ ESXi— ZEZtt* ram «m - 1» *• 

access aiming used is for low speed RAM. 



above, end its objective ,s « ' PT^T^ £££W m^tal intention, 
reliability. 

JLed* values that £ £ ""^letsfol is wrirte^o re* 
changed sequentially by the program at wnre ""' u-tween the write data and 
She memory (RAM 1 > ^^Zn^^^on^son 
the read data where the values that were set ^ e ^ c reS ^ ^ acccss to the 
indicates a match are set to registers 21, 22, 23, ana so 
memory (RAM 1) is performed based on these settings. 

[Operation] in ^ mvenuon are set to any given value by the 

The registers 21, 22, 23, ™ ^ ™* sseo on the various settings that 
program, - * — Tis^ »£ memory and read from the 
have been set, at which time °»» Haw. and the data that is read, are compared 
memory. The data wntten as this test da» .and tne respective 
to each other for each of the access 0 ^ ° n ^^ 0 ^^V) riches the 
settings, and when the data that is ^ e s ^in^ se\^e final settings in 

performed. 
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1 the same symbols are used as wmspow* is register for 

Figure 6, so the <*P^ aU °^^^^^ (hereinafter 
determining the timing with wta ^^JSiSntaf the timing with 
termed the "RAS register"). 22 is ^ regajertor oc ** m ^ COLS register -), 23 
which the COLS signal is produced <^ re ^^ e caS s ipial is produced 

is the register ^^^^^^^^^SZJ^ 
f hereinafter termed the "CAS register ), 24 w me ^ ^ 

ST* which*. ^ --y?gSTS5« *« 

ring 6. 

when RAMj is installed. 

register 23 and the CPLT register This program 

shown in Figure 2) are loaded into RAS re .8»^ 2 » ^ ^ the 

incremented (Step S4), the jjj-™*^^ ^OLS ^er 22 (Step S5). 
setting 11 corresponding ;to RAM, s loaded »J^22J*y the pointer (in 
the pointer is incremented (Step S ^ t ^SSi^SSSo me CAS register 
this case, the setting ml corresponding to 1 RAM,) i 5 '^^^ indicated b 

Then the data is read from the ^ ' data that was written (Step 

S12), and the data that was read is ™ n , that correspond 

SI 3). In this case, the settmgs are the semngs kl . IV . *£™ x si ^ s ^j^s 
to RAM,- These settings do not n^tchjhe U mmg forttK > conuo p» ^ 

signal, the COLS signal, me CA ^^SSS^i and the data that 
for RAM:, so the comparison in Step 13 ot tne oaw uwi 
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does not indicate a match with this timing. As a result, the program 
was. wnt^ d^ not^caxc cnor. If there is an error 

Sre^r^ 
returns to Step S3. 

Ac setting k2 that correspond to ^J^'J™*^^ u described 
above is performed (Steps M tnrougn »iu; « register 23, the setting n2 

C ? L MaSSSl ^rutwrt" RAM: (Step* 
is loaded into the CPLT register ^ trie » the data that was written is 

SI 1) the data is read from the ^ ^12),^^ 
compared to the data that was read (Step 13). Intow «c m 
£jso that, when the operations ^^^^^t^^ « 
performed, the settings k2, 12 m2, ^^^^^'^ches the data 
accessed with the appropriate tuning and the ~ ™JJV^ ^ ^ ^ 
^ was written so the program conUnues to St^ ^h^n^g^ 
and n2 are set into registers 21. *« + 1 of the 
25, 26, 27, and 28 cause the RAS signal to I* ^toj^ output TO ♦ 1 
memory control ring 6 is 1 , the COLfSi^i d Ae mcmory 

is the CAS is "I " in addition, when the 

SS+^V^^^ »*l^^ COS signal, the CAS signal and the 
memory access complete signal all go to "0. 

I^ftEM^ ^ peefo^ed once, «hr« rimes, fourth 
or five times, respectively, 10 set the access timing. 

Because ^^^JSSlT 
the access timing using a program, it is easy l0 J^™ f ^ type of RAM 
margin tests. In addition, although ^ U ™^^^^ acce« 
with the slowest access time, ev f "^^^uTaccessed correctly. In 
times are installed in ^^tc^RA^^s toing is set individually by 
addition, if in high-speed computers, the kam * of RAM is 

♦v. r-arH unit or the bank unit of main memory, then even u mc lyr*™ ~7 
^^t^n dTfferenTcard units or bank units, the timing can be performed to 
tSSS^SSSSSc RAM. making it possible to prevent any m*"*" 
match the capaDiiny oi u * M Ad ditionally, in the program that 

to performance by f~^8 typ« of ^MJ^ o y. ^ optimized for 

compensate for the minor timing differences between me v«i 
manSring locations. If in the program access timing setung checks are 
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formed for all addresses of all RAM. dien il is possible <o identify the RAM 
S?C£» even S different types of RAM (with different access umes) are 
mixed. 

Fu«h«nnore, in «. Example AMM t^t^S^T 
used as the example, when stattc RAM a used **^**.^f^wS 
*"^Hnd the output enable (OE) signd can be controlled instep of ^wFAS 

S- - - CAS sign*. <* 
value. 

fEffects of the Invention] 

tain, auu^ly vnthou, JZm 
wherein a vrmety of dtff b» * J^"" ^^qSly, res, data is 
Aa, are set into thrs register are ^T^ , l T^^ , mi te toa that was 
writren ro Ore memory ^^StLSSift- were « when Ae 

to memory performance or : Simons ^•^JS^Sffu* folly exploh 
due to incorrect settings in the !iccess un^. "P» of increased 

the capabilities of the memory ^ Jf^^ 1 ^^^ Se^ention in 
reliability; in addition, it is no longer necessary to navea 
order to set the access timing using jumper lines as it has ^J° n ;"™ 7 ' 

expensively. 

4 Simple Explanation of Figures ^. o . 

LI 1 is a block diagram of the logic circuits that use die method for setting the 

^ ^wthSo^SX opereuon of the Example of 

the ooerations for writing to the RAM in tne cxampw «» . , f 

So^is a dmimi chart for explaining the conventional example and for 

of setting the memory access timing. 
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1: RAM (memory) 

2: Address multiplexer 

6: Memory control ring 

7: RAS flipflop 

8: CAS flipflop 

9: COLS flipflop 

10: AND gate 



11,12,13: 
14, 15, 16: 



OR gates . 
NOR gates 



21 
22 
23 

24: 



RAS register 
COLS register 
CAS register 
CPLT register 



25, 26, 27, 28: Selectors 

Representative: Masao Oiwa, and two others 

Figure 1 

[LI ] Memory access mode signal 

[L2] Fundamental clock 

[6] Memory control ring 

[21] Register 

[25] Selector 

[22] Register 

[26] Selector 

[23] Register 

[27] Selector 

[24] Register 

[28] Selector 

[L4] Memory access complete signal 
[Under 14] RAS signal 
CAS signal 
[2] Address multiplexer 
[Above 10] COLS signal 
[L3] Write mode signal 

Figure 2 

flNSERT TABLE] 
Type of 
RAM 




Registe 
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Figure 3 

SI Start 

510 Pointer- pointer +1 

511 Write test data to the RAM 

512 Read test data from the RAM 

51 3 Compare the read data to the write data 

5 1 4 Is there a pointer error? 

515 Error report 

51 6 Settings complete 

Figure 4 

Fundamental clock 

Memory access mode signal 

Write mode signal 

TO 

Tl 

Tk 

Te 

Tn (Memory access complete signal) 
RAS signal 
COLS signal 
CAS signal 
WE signal 

Figure 5 

Fundamental clock 

Memory access mode signal 

Write mode signal 

TO 

Tl 

Tk 

Te 

Tn (Memory access complete signal) 
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RAS signal 
COLS signal 
CAS signal 
WE signal 



Figure 6 , 

[LI] Memory access mode signal 

[L2] Fundamental clock 

[6] Memory control ring 

[L4] Memory access complete signal 

[Under L4] RAS signal 

CAS signal 

WE signal 
[2] Address multiplexer 
[Above 10] COLS signal 
[L3] Write mode signal 
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